Such planar polarity ensures that tissue shape and structure are properly organised.
51
This coordinated polarity can be readily visualised by the formation of oriented 52 external structures such as hairs or bristles (Fig. 1B, C) . It is also vital for 53 fundamental functional roles that require cell coordination, such as oriented division
54
( Fig. 1D ) and convergent extension ( 
61
Given the complexity of these processes, computational modelling plays an 62 increasingly useful role in aiding our mechanistic understanding [14] . A key challenge 63 is to interface models that include descriptions of cell shape, mechanics, and 64 signalling on different scales. In this review, we consider the contribution of 65 computational modelling first to planar polarity establishment, then to downstream 66 mechanics, and the novel computational methods that study the interplay between 67 them. For brevity, we consider animal tissues only, focussing primarily on Drosophila
68
since the majority of planar polarity components have been extensively studied in 69 that system.
Modelling planar polarity establishment

72
Planar polarity can refer to any polarised protein or structure that breaks cellular 73 symmetry in the plane of the tissue, occurring via multiple independent pathways.
74
We begin by briefly summarising computational modelling of two key pathways: the
75
Frizzled (Fz)-dependent or 'core' pathway, and the Fat (Ft)-Dachsous (Ds) pathway.
76
We then describe the conserved anterioposterior (AP) patterning system active in the (Fig. 1B, C) .
95
A variety of mathematical models have been proposed for the molecular wiring 96 underlying this amplification [21] . In these models, asymmetric complexes form at 97 cell junctions and feedback interactions occur between complexed proteins, such 98 that either 'like' complexes of the same orientation are stabilised, or 'unlike' 99 complexes of opposite orientation are destabilised, generating bistability (Fig. 2B) .
100
These models vary in complexity and include those based on Turing pattern 101 formation mechanisms, using deterministic [22, 23] 
404
Each of these effector proteins can be regulated by upstream planar polarity signals. 
